ABSTRACT
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comparison with other models are presented in the Results and Discussion section.
116

MATERIALS AND METHODS
118
Study Area
119
The JingJinJi Region is located north of the North China Plain, east of Taihang Mountain,
120
and south of Yanshan. Its terrain is elevated in the northwest and depressed in the southeast ( .
126
Input Data
127
MODIS AOD Data
128
MODIS satellite data were retrieved from Terra and Aqua, the earth observation system and higher data quality than Collection 5.1 (Lee et al., 2016) . Therefore, the AOD data collected work. The data had a resolution of 10 km (MODIS parameter name:
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Deep_Blue_Aerosol_Optical_Depth_550_land).
136
Ground Monitoring Data
137
The ground monitoring data used in this work included data for PM 2.5 monitoring sites is shown in Fig. 1 (c).
145
PM 2.5 , NO 2 , SO 2 , O 3 , and CO data collected at 13:00 and 14:00 were extracted to match the 146 satellite transit time and averaged as the data for PM 2.5 prediction. extracted to match the satellite transit time and averaged as the data for PM 2.5 prediction.
147
Meteorological Data
153
Data Processing and Integration
154
Grid cells covering the whole JingJinJi Region were first constructed with a resolution of 10 the , (k = 1, 2,…5) are the fixed and day-specific random slopes for the predictors, respectively;
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185
, is the error term at grid i on day j; and is the variance-covariance matrix for day-specific 186 random effects. Fixed effects represent the average effects of the predictor on PM 2.5 over the 187 entirety of the study period, whereas random effects account for the daily variability in 188 relationships between independent and dependent variables (Hu et al., 2014; Zheng et al., 2016 ).
189
The model was fitted with AOD and MET (AM model) parameters to assess the improvements
190
resulting from the introduction of GASs as predictors.
191
Model Validation
192
A 10-fold CV based on grid monitoring sites was performed to evaluate the performance of AOD indicates that the relationship between PM 2.5 and AOD changed with time.
216
The results for Pearson's correlation analysis between PM 2.5 and independent variables are 217 shown in Table 2 . Correlation analysis revealed that NO 2 and CO had the strongest correlations is the focus of this study (Reid et al., 2015) . 
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238
The performances of the AM and the AGM models in the estimation of high PM 2.5
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12 concentrations are compared in 
15 Table S1 , which shows that they can more 317 adequately represent the correlation between high PM 2.5 concentrations and independent variables.
318
And the results in 
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16 the performance of the AGM model exhibited the greatest improvement in winter with an RMSE exposures studies and can help reduce PM 2.5 exposure misclassification in heavily polluted areas.
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383
Regionally-varying combustion sources of the January 2013 severe haze events over eastern 384 China. Environ. Sci. Technol. 49:2038 -2043 Belleudi, V., Faustini, A., Stafoggia, M., Cattani, G., Marconi, A., Perucci, C. A. and Forastiere, B. (2015) . 
A C C E P T E D M A N U S C R I P T
28 
29 
30
A C C E P T E D M A N U S C R I P T
31
